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INTRODUCTION
The investigation of the geohydrology in the South Bismarck area,
Burleigh County, North Dakota (Figure 1) was made cooperatively by
the North Dakota State Water Commission and Burleigh County Water Resources
District. Results of the investigation are presented in two parts.
Part I is a compilation of the ground-water data and Part II is an
~interpretive report describing the geohydrology of the South Bismarck
 area. Part I (this report) makes available geologic and hydrologic
data collected during the investigation and functions as a reference
for Part II.
Purpose
The purpose of the investigation was to better understand the
geohydrology of the South Bismarck area. The general objective of
the study was to collect the necessary data which identifies hydrologic
events that cause the greatest change in water level elevation. Specific
objectives were to:
1) Describe and interpret the geohydrologic framework of the
South Bismarck area.
2) Evaluate the interrelationships between the ground water and
surface water systems in the area.
3) Evaluate the impact that precipitation, evapotranspiration,
irrigation pumping, and Missouri River stage have on the water

table.
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4) Construct a map of the study area illustrating the range of
depth to water recorded in the study area.

5) Produce a series of representative water level contour maps
illustrating the configuration of the water table at various
times of the year.

6) Evaluate the chemical quality of the ground water.

Well-Numbering System

Wells and test holes listed in Table 1 are numbered according
to a system based on the location in the public land classification
of the United States Bureau of Land Management (Fig. 2). The first
numeral denotes the township north of a base line, the second numeral
denotes the range west of the fifth principal meridian, and the third
numeral denotes the section in which the well is located. Letters
A, B, C, and D designate, respectively, the northeast, northwest, southwest,
and southeast quarter section, quarter-quarter section, and quarter-quarter-quarter
section (10 acre tract). For example, well 138-80-15CDD is in the
SE%SE%SW7 Section 15, Township 138 North, Range 80 West (Fig. 2). Consecutive
terminal numerals are added if more than one well is located in a 10-acre
tract. The location of wells and test holes in the South Bismarck

study area is presented on Plate 1 (in pocket).
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EXPLANATION OF TABLES AND METHODS OF DATA COLLECTION

The data in this report came from two main sources: (1) data
published in the report entitled "Geology and Ground-Water Resources
of Burleigh County, North Dakota, Part II, Basic Data" by P. G. Randich.
Because Randich, 1965 is out of print, data from this report pertinent
to South Bismarck area are also included in Table 1; and (2) data collected

by the State Water Commission between the years 1979 and 1984.



Data collected as part of this study consists of the following:
(1) geologic and hydrologic records of wells and test holes; (2) water
level measurements in observation wells; (3) lithologic logs of test
holes and wells, and (4) chemical analyses of the ground water. Geophysical
logs were run in most of the test holes drilled by the State Water
Commission. Those logs are not included in this report. However, copies
are available for inspection in the office of the State Water Commission.

Records of Test Holes and Wells

Records of selected test holes and wells are presented in Table
1. Many test holes were converted to observation wells for periodic
water level measurements and water quality sampling. At some sites,
two or three observation wells were drilled in order to obtain water
levels and water samples from various depths within the same aquifer
or, from several aquifers. Observation wells were constructed of 1%
inch plastic casing with 3 or 6 foot screens. The observation wells
were developed by backwashing and subsequently pumping (air lift) a
minimum of 10 hours for development before the measurement of water
levels and collection of water samples.

Logs of Test Holes and Wells

Logs collected from water well drillers, pertinent logs from Randich,
1965, and logs of test holes drilled as part of this study are included

in Table 1. Minor changes in word order have been made on some of



the drillers' logs. However, geologic interpretations shown on commercial
and private logs are those of the drillers. Grain size determination

for the U. S. Geological Survey and North Dakota State Water Commission
test holes refer to the Wentworth (1922) size scale. Color descriptions
were determined by comparing fresh samples with the Geological Society

of America's rock color chart (1963).

Water Levels in Selected Wells

Listed in Table 2 are the monthly and intermittent water levels
in selected wells, in feet below or (+) above land surface. Water
level measurements began in 1961 (Randich 1965). The bulk of the water
level data presented in Table 2 were collected by the North Dakota
State Water Commission from November 1979 to July 1983.

Listed in Table 3 are observation wells that are monitored by
the U. S. Geological Survey. Included in this group are three wells
that are monitored continuously. Water level data from wells listed
in Table 3 can be obtained from the U. S. Geological Survey, Water
Resources Division, Bismarck, North Dakota.

Water Quality

Water quality data from the South Bismarck area are listed in
Table 4. Pertinent water quality data from Randich 1965 are also included.
Water for samples was collected from privately owned wells by using

the existing pumps and from North Dakota State Water Commission observation



wells by airlift. Generally enough water was pumped to clear the well
column and plumbing, then separate raw and filtered samples ;ere collected
in polyethylene bottles. For those metals considered unstable, a separate
sample was filtered and acidified (nitric acid) before transport to

the laboratory. Most of the samples were analyzed by the State Water
Commission. Methods of analyses were generally those described by

Brown and others (1950). The results are expressed in milligrams per

liter (mg/1) or parts per million.
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TABLE 1 Records and Geologic Logs of Test Holes and Wells
Explanation
Ouner
NDSWC 11264, North Dakota State Water Commission Test Hole Number 11264
USGS 2058, United States Geological Survey Test Hole Number 2058
CORPS PX-78-10, United States Army Corps of Engineers Test Hole Number PX-78-10

NDGS 17, North Dakota Geological Survey Test Hole Number 17

Elevation
1630(T), Elevation obtained from USGS 7.5 minute quads
1628.2, Elevation surveyed in
Use of Well
D, domestic; I, irrigation; N, industrial; U, unused; O, observation well
for water levels; PS, public supply; T, test hole
Comments

C, chemical analysis in Table 4; E-log, electric log available from
NDSWC; R, continuous water level recorder installed



137-80-3ABA

Number: NDSWC 11264 Date Drilled: 05/07/80
Elevation (ft. NGVD): 1629.5 Depth (ft): 40
Well Completion Use: T, 0
Diameter (inches): 1
Screened interval (ft): 24-3¢ Comments:
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Silt, dark yellow brown, oxidized, 1 -18
slightly calcareous, moderately
cohesive
Silt, greenish gray, unoxidized, 18 -22

clayey, calcareous

Sand, very fine gravel, well sorted, 22 -33
rounded, interbedded with small
layers of clay

Hell Creek
Sandstone, fine grained, well sorted and 33 -40
rounded, slightly glauconitiec, very
argillaceous, non-calcareous, moderately
indurated
137-80-3ABB
Number: USGS 1852 Date Drilled: 1960
Elevation (ft. NGVD): 1625 (T) Depth (ft): 84
Well Completion : None Use: T
Diameter (inches):
Screened interval (ft): Comments:
Formation Material Depth Interval
Alluvium
Roadfill, gravel, sand and clay 0 - 10
Sand, medium gray, very fine to fine, 10 - 21
clayey
Sand, dark-gray, fine to medium, rounded, 21 - 42
lignite fragments
Hell Creek
Sandstone, greenish-gray, very fine to 42 - 63
fine-grained, clay, greenish-gray, silty,
interbedded
Sandstone, light-greenish-gray, fine to 63 - 74
medium-grained, glauconitic (?)
Sandstone, greenish-gray, glauconitic (?); 74 - 79
shale, brownish-gray, silty, lignitic
Sandstone, greenish-gray, very fine to 79 - 84

fine-grained, silty to clayey,

TN



137-80-3ABCD

Number: NDSWC 11138 Date Drilled: 10/8/79
Elevation (ft. NGVD): 1628.93 Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 32-35 Comments: C
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, brownish-gray, unoxidized, silty, sandy 1 -7
Sand, fine grained, well sorted, 7 =34

subangular to subrounded, 607 quartz,
20% shale, 20% carbonates, decreasing
shale and increasing lignite concentration
with depth
Sand, medium to coarse grained, some gravel, 34 -40
interbedded with clay

137-80-3BBCD

Number: NDSWC 11139 Date Drilled: 10/08/79
Elevation (ft. NGVD): 1630.27 Depth (ft): 100
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 48-51 Comments: C, E-log
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow-brown, oxidized, silty, sandy 1 -13
Clay, olive gray, silty, sandy 13 -26
Sand, greenish-gray, fine grained, well 26 -50

sorted, subangular to subrounded, 80%
quartz, 20% carbonate, 10% lignite

Gravel, sandy 50 -54
Hell Creek

Shale, greenish gray, silty 54 -81

Shale, brown, calcareous, well indurated 81 -86

Shale, greenish-gray, sandy, silty 86 -93

Sandstone, fine grained, well sorted, 93 -100

greenish-gray
11



137-80-3CAC
Log by Soil Testing Services

Number: Corps PZ2-78-8 Date Drilled: 09/12/78
Elevation (ft. NGVD): 1625.6 Depth (ft): 40
Well Completion Ugse: T, O
Diameter (inches): ?
Screened interval (ft): 35-40 Comments: C
Formation Material Depth Interval
Alluvium
Sand, brown, fine, silty, moist 0 - 4.5
Clay, silty, sandy, brown, trace of gravel 4.5 - 18
Sand, silty, brown, saturated 18 - 23
Sand, fine, brown to gray 23 - 40
137-80-3CBCC
Number: NDSWC 11262 Date Drilled: 05/06/80
Elevation (ft. NGVD): 1628.40 Depth (ft): 80
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 37-42 Comments: C, E-log, R
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Silt, dark yellowish brown, calcareous, 1 -14
oxidized, non-cohesive '
Silt, brownish black, sandy, unoxidized, 14 -18
slightly calcareous, carbonaceous, non-
cohesive
Sand, fine grained, well sorted, subangular 18 -49
to rounded, 85% quartz, 15% detrital
lignite, taking some water, becomes
coarser with depth
Sand, coarse, gravelly, medium sorting, 49 -57
rounded
Hell Creek
Shale, light brownish gray, very silty, 57 -80
calcareous, carbonaceous, lightly
indurated

12



137-80-3DAB

Number: USGS 1851 Date Drilled: 10/25/60
Elevation (ft. NGVD): 1620 (T) Depth (ft): 63
Well Completion : None Use: T
Diameter (inches):
Screened interval (ft): Comments:
Formation Material Depth Interval
Alluvium
Topsoil, medium-gray, sandy 0 -5
Clay, brown, silty 5 -16
Clay, medium-gray, silty 16 -21
Sand, medium-gray, very fine to fine, silty 21 -31
Hell Creek
Sandstone, medium to greenish-gray, fine 31 =57
to medium-grained, friable
Shale, medium-gray, silty, sandstone, 57 -63

greenish-gray, fine-grained, friable,
abundant dark grains

137-80-4DBB
Log by Soil Testing Services
Number: Corps PX-78-10 Date Drilled: 09/12/78
Elevation (ft. NGVD): 1628.2 Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): ?
Screened interval (ft): 35-40 Comments: C
Formation Material Depth Interval
Alluvium
Sand, very fine, silty, brown 0 -4
Sand, fine, brown, moist 4 - 6
Clay, sand, .some clay, brown 6 -9
Sand, fine, brown and gray, trace of 9 -40

silt, saturated

13



137-80-9CABD

Number: NDSWC 11164 Date Drilled: 10/15/79
Elevation (ft. NGVD): 1627.74 Depth (ft): 140
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 98-101 Comments: E-log
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized, silty 1 -8
Clay, olive gray, silty 8 -10
Sand, fine grained, well sorted, 10 -48

subangular to subrounded, 50% quartz,
30% carbonates,20% lignite
Sand and gravel, coarse sand to gravel, 48 -74
poorly sorted, subrounded, to rounded,
407 carbonates, 10% lignites, 20%
quartz, clay from 54-56 feet
Clay, olive gray 74 -80
Gravel, coarse sand and gravel, medium 80 -124
sorting, subrounded to rounded, 40%
carbonates, 40% igneous, 20% lignite

Hell Creek
Shale, dark brown, carbonaceous, silty, 124 -140
sandy, interbedded with siltstone,
greenish gray, sandy, slightly
carbonaceous and sandstone, very
fine grained, well sorted, greenish
gray, rounded, carbonaceous
137-80-9DBDA
Number: NDSWC 11165 Date Drilled: 10/15/79
Elevation (ft. NGVD): 1626.73 Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 37-40 Comments :
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized, silty 1 -10
Clay, olive gray, silty, unoxidized 10 -16
Sand, fine grained, well sorted, subangular 16 -40

to rounded, 70% quartz, 15% carbonates,
15% lignite '

14



Number: NDSWC 11162

Elevation (ft. NGVD): 1627.26

Well Completion

137-80-10BBBB

Date Drilled:

Use: T, O

Diameter (inches): 1%

Screened interval (ft): 93-9¢

Depth (ft): 120

Comments: C, E-log

Formation Material Depth Interval
Alluvium
Topsoil -1
Clay, yellow brown, oxidized 1 -8
Clay, olive gray, silty, unoxidized 8 -20
Sand, fine grained, well sorted, 20 =43
subangular to subrounded, 80% quartz,
107% carbonate, 10% lignite
Sand, fine to medium, poorly sorted, subangular 43 -90
to rounded, 70% quartz, 20% carbonate, 10%
lignite, pebble size fragments of lignite
Sand, medium to coarse to gravelly, poorly 90 -104
sorted, subangular to rounded, 507%
carbonate, 40% quartz, 10% lignite, sand
becomes coarser with depth
Hell Creek
Sandstone, very fine grained, well sorted, 104-120

rounded, mixed with greenish gray clay

Number: pNpswe 11160

Elevation (ft. NGVD): 1625.12

137-80-10BCBD

Date Drilled: 10/12/79

Depth (ft): 60

Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 55-58 Comments:
Formation Material Depth Interval
Alluvium
Topsoil 0 -1
Clay, yellow brown, oxidized, silty 1 -9
Clay, olive gray, silty, unoxidized 9 -23
Sand, fine grained, well sorted, , subrounded 23 -60

to rounded, 85% quartz, 10% lignite, 5%

carbonates

15



137-80-10BDAA

Number: NDSWC 11163 Date Drilled: 10/15/79
Elevation (ft. NGVD): 1622.75 Depth (ft): 60
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 57-60 Comments:
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized 1 -9
Clay, olive gray, unoxidized 9 -17
Sand, fine grained, well sorted, subangular 17 -60

to rounded, 807 quartz, 10% carbonates,
10% lignite

137-80-10CCAA

Number: NDSWC 11161 Date Drilled: 10/12/79
Elevation (ft. NGVD): 1623.61 Depth (ft): 60
Well Completion . Use: T, O
Diameter (inches): 1%
Screened interval (ft): 57-60 Comments :
Formation Material Depth Interval
Alluvium
Topsoil 0 -1
Clay, yellow brown, oxidized, silty 1 -10
Clay, olive gray, unoxidized, silty 10 -24
Sand, fine grained, well sorted, subrounded 24 -60

to rounded, 80% quartz, 10% carbonates,
10% lignite, with lenses of detrital
lignite

16



138-80-1DcC

Number: USGS Auger Hole 1 Date Drilled: 08/11/62
Elevation (ft. NGVD): 1640 (T) Depth (ft): 97
Well Completion : None Use: T
Diameter (inches):
Screened interval (ft): Comments:
Formation Material Depth Interval

Glacial drift

Clay, brownish-gray, plastic, sand, 6 - 12
very fine, silty
Clay, bluish-gray, plastic, silty, 12 - 26
sand, very fine
Clay, dark-greenish-gray, smooth, 26 - 47
plastic, cohesive
Clay, olive-gray, sand, very fine, 47 - 52
silty
Sand, fine to medium,clayey 52 - 84
Gravel, very coarse, sand, fine to 84 - 92
coarse (rough drilling)
Clay, olive-gray, smooth 92 - 97
138-80-2BBC
Number: UySGS 2058 Date Drilled: 09/07/62
Elevation (ft. NGVD): 1677.9 Depth (ft): 84
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft):  ? Comments: E-log
Formation Material Depth Interval
Glacial drift
Topsoil, brown, sandy 0 -2
Clay, very dark-yellowish-brown, 2 -11
silty and sandy, oxidized,
calcareous
Sand, dark-yellowish-brown, sub- 11 -31
rounded, to rounded, well-sorted,
oxidized
Clay, olive-gray, silty, with very 31 =47

fine sand, smooth, plastic,
micaceous, calcareous

Hell Creek
Clay, light-olive gray to light-
greenish-gray, some lignite,
very micaceous, smooth, cohesive 47 -84

v 7



Number: USGS 2057

138-80-2CCC

Elevation (ft. NGVD): 1668.5, Depth (ft): 174

Randich 1965

Well Completion 1658.7 NDSWC Use: T, O
Diameter (inches): 1%

Screened interval (ft): 139-142 Comments: C, E-log, USGS measured water
level quarterly since 1962

Formation

Glacial drift

Hell Creek

Material

Topsoil, brownish-black, sandy

Sand, brown, oxidized, fine to
medium, some coarse, subrounded,
well sorted, calcareous

Clay, moderate-olive-brown, silty
smooth, plastic, highly calcareous

Clay, light-olive-gray, silty, with
very fine sand, lignite chips, soft,
highly-calcareous

Clay, light-olive-gray, silty, smooth,
very plastic, highly calcareous

Gravel, fine to coarse; sand, coarse

Clay, light-olive-gray, silty, smooth,
very plastic, highly calcareous

Gravel, fine to coarse, predominantly
limestone, sand, coarse

Clay, light-olive-gray, silty, smooth,
soft, plastic, calcareous

Clay, light-olive-gray, sandy,
cohesive, micaceous, calcareous

Clay, light-olive-gray, silty; till,
silty, calcareous

Gravel, fine to coarse, subrounded to
rounded, well sorted

Gravel, very coarse; pebbles, cobbles
and small boulders

Clay, brownish-black, silty, very
micaceous, small particles of
lignite, noncalcareous; contains
orange scoria specks

18

Date Drilled: 09/05/62

Depth Interval

0-1

1 -15

15 -19

19 -41
41 -46
46 -48
48 -56

56 -60

60 -90

90 -114
114-+129
129 -147
147 -170
170 -174



138-80-2DDD

Number: NDSWC 11116 Date Drilled: 10/03/79
Elevation (ft. NGVD): 1664 (T) Depth (ft): &0
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 37-40 Comments: Note, well installed in clay
Formation Material Depth Interval
Topsoil 0-1
Sand, fine grained, well sorted, 1 -6

subangular to subrounded, 807 quartz,

10% carbonates, 10% lignites, oxidized
Clay, silty, yellow brown, oxidized 6 -23
Clay, olive gray, silty, unoxidized 23 -40

138-80-20DD (West)

Number: NDSWC 11227 Date Drilled: 04/18/80
Elevation (ft. NGVD): 1661.55 Depth (ft): 117
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 109-112 Comments: E-log, C
Formation Material Depth Interval
Alluvium?
Topsoil 0 -1
Sand, medium to coarse, subangular to 1 -4
rounded, oxidized
Clay, yellowish brown, oxidized, silty, 4 -18

calcareous, moderately cohesive and
plastic, 12-17 feet, much siltier
and easier drilling

Silt, medium gray to brownish gray, 18 -24
oxidized stringers, clayey, calcareous,
moderately cohesive and plastic

Clay, medium gray to brownish gray, unoxidized, 24 -77
slightly silty, moderately to very cohesive,
very plastic, calcareous (easy drilling)

Gravel, fine to medium, angular, poorly sorted, 77 -80
abundant carbonate flakes, lignite chunks
(taking water)

Clay, brownish gray, unoxidized, moderately 80 -98
cohesive and plastic, from 86 feet on, small
lenses of detrital lignite (sand washing
from above)

Clay and sand (taking water) interbedded clay, 98 -114
sand and gravel lenses, sand is fine to
medium, rounded to angular, gravel, fine
to medium, carbonate flakes, some detrital
lignite (tough drilling at 111 feet)

Rocks and gravel, rough drilling, poor sample 114 -117

19



138-80-2DDD, (East)

Number: NDSWC 11260 Date Drilled: 05/05/80
Elevation (ft. NGVD): 1661.58 Depth (ft): 90
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 76-79 Comments: C, E-log
Formation Material Depth Interval

Qutwash, terrace

Topsoil 0-1

Clay, moderately yellow brown, oxidized, 1 -24
noncalcareous, very silty, pebbly,
slightly cohesive (till)

Clay, olive gray, unoxidized, very silty, 24 -76
slightly calcareous, moderately cohesive,
very plastic

Gravel, medium to coarse, medium sorting, 76 -80
predominantly medium gravel, subrounded
to rounded

Clay, as above 80- 90

138-80-3CADj (West)
Log by Soil Testing Services

Number: Corps PZ-78-13 Date Drilled: 09/13/78
Elevation (ft. NGVD): 1669.6 Depth (ft): 50
Well Completion Use: T, O
Diameter (inches): ?
Screened interval (ft): 45-50 Comments: C, USGS measures monthly
Formation Material Depth Interval

Outwash, terrace
Topsoil 0-1

Sand, fine red-brown to brown, silty, moist 1 -8

Sand, fine to medium,silty, black, slightly 8 -15
organic, saturated

Sand, fine, silty, brown to gray, trace of 15 -25
clay, saturated

Silt, brown sandy, mixed with gravel and 25 -40
cobbles, saturated

Shale, gray 40 -50

20



138-80-3CAD,
Log by Soil Testing Services

Number: Corps PZ-78-13A Date Drilled: 02/12/79
Elevation (ft. NGVD): 1670 (T) Depth (ft): 52
Well Completion Use: T, O
Diameter (inches): ?
Screened interval (ft): 33-38 Comments:
Formation Material Debch Interval

Outwash, terrace

Topsoil 0-1

Sand, fine, red-brown to silty, moist 1 -8

Sand, fine to medium,black, slightly 8 -15
organic, saturated

Sand, fine, silty, brown to gray, trace 15 -22
of clay, saturated

Silt, sandy, brown, mixed with gravel and 22 =43
cobbles, saturated

Shale, gray 43 -52

138-80-3 CADy(East)

Number: NDSWC 11500 Date Drilled: 12/07/80
Elevation (ft. NGVD): 1671.1 Depth (ft): 113
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 105-111 Comments: Well screened in bedrock sands,

plugged 9/03/82, E-log

Formation Material Depth Interval

Terrace, outwash
Topsoil 0-1
Sand, very fine to coarse grained, poorly 1 -23
sorted, subrounded, 30% quartz, 40% silicates,
30% carbonates
Clay, dark yellowish brown, cohesive, plastic, 23 -28

oxidized

Clay, olive gray, cohesive, plastic, 28 -42
unoxidized

Silt, olive gray, argillaceous, some fine 42 -92

grained sand (shale)

Hell Creek

Sand, very fine to fine grained, silty, 92 -102
argillaceous, moderate brown

Sand, fine grained, quartzose,
argillaceous 102 -106

Sand, fine grained, as above, quartzose, 106 -111
slightly argillaceous, olive gray, to
greenish tint

Clay, moderate brown, sandy, silty 111 ~-113
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138-80-3DCC
Log by Water Supply, Inc.

Number: Montana-Dakota Utilities Date Drilled:

Elevation (ft. NGVD): 1670 (T) Depth (ft): 160

Well Completion
Diameter (inches):

Use: T
1%

Screened interval (ft):125-145 Comments:

Formation Material

Topsoil

Clay,
Sand,
Clay,
Clay,

yellowibkh brown, silty
fine, medium to coarse
silty, yellowish+#brown
silty, olive gray with layers of

sandy clay

Sand,
Clay,

fine, bluish gray
silty, olive gray with layers of

sandy clay

Clay,
Sand,
Rock

Clay,
Sand,
Clay,
Sand,
Coal

Clay,
Sand,
Clay,
Sand,
Clay,

silty, olive gray
fine, bluish-gray, with gravel

silty, medium gray

fine bluish-gray

silty, olive gray

fine to medium bluish-gray

sandy, silty, olive gray
fine bluish-gray

silty, olive gray

fine bluish-gray

silty, olive gray

Gravel, sand and clay

Sand,

Sand, fine, medium to corase, 10% gravel,

fine to medium, bluish-gray

little coal
Gravel, fine to coarse, some rocks

Hell Creek?
Clay,
Clay,

sandy, bluish-gray
silty, medium to brownish-gray

22.

3/23/83

Depth Interval

0-1

1-3

3 -17
17 -26
26 -35
35- 37
37 -53
53 -59
59 -62
62 -63
63 -64
64 -72
72 -75
75 =79
79 -80
80 -90
90 -93
93-105
105-110
110-113
113-119
119-134
134-139
139-145
145-150
150-160



138-80-4DDBAC

Number: NDSWC 11167 Date Drilled: 10/16/79
Elevation (ft. NGVD): 1635.12 Depth (ft): 100
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 82-85 Comments: C, E-log
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Gravel, coarse sand to gravel; poorly sorted, 1 -2
oxidized
Clay, yellow brown, oxidized, silty 2 -13
Silt, yellow brown, oxidized 13 -22
Sand, very fine,grained, well sorted, 22 -55

subangular to rounded, 80% quartz, 10%
carbonate, 107 lignite

Clay, olive gray, very silty 55--58

Gravel, 58 -61

Clay, olive gray, very silty, sandy 61 -70

Clay, olive gray, interbedded with gravel 70 -82
and lignite

Gravel, medium to coarse, medium sorting, 82-100

subangular to rounded, 50% carbonate,
10% quartz, 10% lignite, 10% siltstone,
20% igneous

138-80-5ADD} (South)
Log by Soil Testing Services

Number: Corps PX-78-3 Date Drilled: 09/07/78
Elevation (ft. NGVD): 1636.3 Depth (ft): 40
Well Completion Use: T, O
Diameter (inches):
Screened interval (ft): 35-40 Comments: YSGS measures monthly
Formation Material Depth Interval
Alluvium
Sand, fine, brown, silty, moist 0 -7
Sand, very fine, silty, clayey, brown, 7 -24
saturated
Sand, fine to medium, medium dark brown, 24 -40

trace of silt, saturated
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Number:

Elevation (ft. NGVD):

Well Completion

NDSWC 11498

138-80-5ADD,(North)

Diameter (inches): 1%

Screened interval (ft):

Formation

Alluvium

1637.0 Depth (ft):
Use: T, 0O
98-101 Comments:

Material

Topsoil

Clay, dark yellowish brown, modera
cohesive, oxidized

Clay, dark greenish-gray, slightly
cohesive, silty, unoxidized

Sand, medium grained, moderately w
sorted, subrounded, 50% quartz,
silicate, 5% very coarse grained

Sand, as above, coarser, generally
coarse, some gravel with medium
coarse sand

Clay, dark greenish-gray, moderate
cohesive

Sand, as above

Gravel and sand, 60% gravel, 40% s
is subrounded, coarse to medium
pebble size gravels, 507% silicat
carbonates, 20% quartz, 5% shale
lignite (taking water, caving, u
9 bags of bentonite from 60-100

Gravel, sandy, very coarse, rough
poor return 7 more bags of bento
from 100-127 feet

24

Date Drilled:

224£15/80

127

E-log

Depth Interval

0-1
tely 1 -18
18 -23
ell 23 -41
45%
lignite
very 41 -48
to very
ly 48 -58
58 -61
and, sand 61-100
grained,
es, 20%
5 10%
sed
feet)
drilling, 100-127

nite



138-80-5DCBD

Number: NDSWC 11121 Date Drilled: 10/03/79
Elevation (ft. NGVD): 1637.52 Depth (ft): 140
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 90-93 Comments: E-log
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized 1 -18
Sand, very fine grained, well sorted, 18 -47
subangular to subrounded, oxidized
from 18-21 feet, 90% quartz, 10% lignite,
sands become coarser with depth
Gravel, coarse sand and gravel, poorly sorted 47 -52
subangular to subrounded, 50% quartz, 50%
carbonates, sands and gravels become
coarser with depth
Clay, olive green 52 =55
Gravel, coarse, poorly sorted, subangular to6 55-100
subrounded, layers of clay from 55-58,
carbonates 50% igneous, minor amounts of
quartz and lignite
Clay, olive green 100-106
Gravel, poorly sorted, composition as above 106-110
Hell Creek
Sandstone, fine grained, greenish gray, 110-140

zlauconitic, silty
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138-80-8ABA|

Number: NDSWC 2906 Date Drilled: 04/16/68
Elevation (ft. NGVD): 1631.7 Depth (ft): 120
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 55-60 Comments: C, E-log, measured monthly
by USGS
Formation Material Depth Interval
Alluvium
Topsoil, very sandy, silty, brownish 0-1
black
Clay, very silty and sandy, moderate 1 -9

yellowish brown, plastic, moderately
cohesive, lamination, oxidized, some
lignite (detrital)
Clay, very silty sandy, olive-gray, moderately 9 -18
cohesive, plastic to semi-plastic,
laminations, some detrital lignite chips
Sand, fine to coarse grained, angular to 18 -52
rounded, well sorted, mostly quartz,
some limestone, dolostone, granitics,
shale, and lignite (not caving or
taking water)
Gravel, sandy, 45-55% coarse to very coarse, 52 -64
angular to rounded sand, gravel is fine
to medium, angular to rounded, fair
sorting, mostly limestone and dolostone
with some granitics, quartzite, shale,
sandstone and lignite, a few clay lenses
(taking water mixed 2 mud)
Clay, very silty, sandy, gravelly, olive gray 64 -80
to dark greenish-gray, gravel and sand occur
as lenses, moderately cohesive, semi-plastic,
calcareous, a few detrital lignite chips

Sand, gravelly, medium to very coarse,sand, 80 -85
subangular to rounded, fair sorting,
approximately 30-507 fine to medium,
angular to subrounded gravel, few clay lenses

Clay, extremely silty sandy, olive gray, 85-110
laminated, silty to moderately cohesive,
semi-plastic, very calcareous

Hell Creek

Sandstone, very silty, greenish-gray, 110-120
consolidated, fine to medium grained, slightly
calcareous to non calcareous
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138-80-8ABA,

Number: NDSWC 2906A Date Drilled: 03/26/73
Elevation (ft. NGVD): 1631.6 Depth (ft): 30
Well Completion Use: T, 0

Diameter (inches): 1% _
Screened interval (ft): 20.5-26.5 Comments: C, measured monthly by USGS

Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, silty, yellowish-brown, oxidized 1 -9
Clay, silty, olive gray, unoxidized 9 -19
Sand, fine to coarse 19 -30
138-80-8BBAA

Number: NDSWC 11122 Date Drilled: 10/03/79

Elevation (ft. NGVD): 1636.25 Depth (ft): 40

Well Completion Use: T, O

Diameter (inches): 1%
Screened interval (ft): 37-40 Comments:
Formation Material _ Depth Interval
Alluvium
Topsoil 0-1
Sand, fine grained, well sorted, subrounded, 1 -7
oxidized, 80% quartz, 10% carbonates, 10%
lignites

Clay, yellow brown, oxidized 7 = g
Sand, fine grained, well sorted, subangular 9 -40

to subrounded, 80% quartz, 10% carbonates,
10% lignites unoxidized
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138-80-8BCBA

Number: NDSWC 11123 Date Drilled: 10/03/79
Elevation (ft. NGVD): 1629.73: Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 37-40 Comments:
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized 1 -6
Sand, fine grained, well sorted, subrounded, 6 -28
70% quartz, 20% carbonates, 10% lignite
Clay, olive green, unoxidized 28 -29
Sand, fine grained, well sorted, subangular 29 =40
to subrounded, 80% quartz, 10% carbonate,
10% lignite
138-80-8BD4;
Number: Golf Course Test Hole #3 Date Drilled: 03/01/67
Elevation (ft. NGVD): 1630 (T) Depth (ft): 110
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 78-98 Comments: C, E-log

Formation

Alluvium

Hell Creek

Material

Topsoil

Silt, clayey to sandy, yellowish gray,
soft, slightly cohesive

Sand, medium, well sorted, subrounded,
quartzose and lignitic, brownish
gray (Drills easy)

Silt, clayey to sandy, black, oily,
slightly cohesive, some sand

Sand, medium to coarse, well sorted,
subrounded, clean, highly lignitic

Sand, as above, interbedded

Gravel, fine to coarse, sandy, brown,
interbedded, mostly sedimentary, few
igneous

Gravel, as above, sandy

Sand, medium to very coarse, with lenses
of gravel, taking water

Depth Interval

0-1
1 -6
6 -20
20 -30
30 -40
40 -50
50 -60
60 -70
70-105

Shale, silty, yellowish gray to greenish gray, 105-110

moderately soft, cohesive, very tight



138-80-8BDA,

Number: Golf Course Irrigation Date Drilled:
Well #1
Elevation (ft. NGVD): 1630 (T) Depth (ft):
Well Completion Use: I
Diameter (inches):
Screened interval (ft): Comments:
Formation Material Depth Interval

No log available, see log for 138-80-8BDA;

138-80-8BDB
Number: Golf Course Irrigation Date Drilled:
Well #2

Elevation (ft. NGVD): 1630 (T) Depth (ft):
Well Completion Use: I

Diameter (inches):

Screened interval (ft): Comments:
Formation Material Depth Interval

No Log Available
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Number: Golf Course Test Hole #2 Date Drilled: ©02/28/67
Elevation (ft. NGVD): 1630 (T) Depth (ft): 110
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 78-98 Comments: C, E-log
Formation Material Depth Interval
Alluvium
Topsoil, very fine sandy loam, brown,
with decayed vegetation
Silt, mixed with very fine sand, dusky yellow
soft, slightly to non-cohesive
(drills easy)
Sand, fine to medium, well sorted, subrounded,
brownish gray
Sand, medium, greenish-gray, very well sorted,
subrounded, abundant wood fragments
Sand, as above fine to coarse, interbedded
Gravel, fine to coarse, sandy, moderately
sorted, brownish, encountered black edly
clay from 58-60 feet
Sand, coarse, interbedded with medium sand
through medium gravel, drills easy, hardly
any clay
Hell Creek

138-80~8BDC

Clay, sandy, light greenish gray, moderately
soft, cohesive, gritty, tight
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0-1

1 -10
10 -40
40 -50
50-60
60 -98
98-110



138-80-8BDD

Number: Golf Course Test Hole #1 Date Drilled: 02/27/67
Elevation (ft. NGVD): 1630 (T) Depth (ft): 100
Well Completion Use: T, O
Diameter (inches):1
Screened interval (ft): 78-98 Comments: C, E-log
Formation Material Depth Interval
Alluvium

Hell Creek?

Topsoil, sandy loam, brownish gray

Clay, silty, light olive gray, soft,
moderately plastic, smooth

Sand, fine to medium, very well sorted,
except for occasional pebble size
lignite fragments, drills easy

Clay, olive gray to olive black, silty,
cohesive, some sand

Gravel, fine to coarse, brownish, moderately
well sorted, composition, mostly brown
limestone and shale, lots of lignite,
some igneous and white limestone,
occasional fragment of scoria and
sandstone, clay lenses in upper section

Gravel, as above, mostly coarse, rough
drilling, some clay lenses

Gravel, numerous clay lenses

Gravel and sand interbedded with soft
sandy clay and smooth clay; drills
easy except for caving cobbles

Sand, medium to coarse, gravelly near bottom

Sand, as above, some clay and gravel

Clay, very sandy (fine), light greenish-
gray with bluish tint, soft to moderately
soft, cohesive, drills tight
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0-2

2= 3

3 -42
42 -44
44 -50
50 -60
60 -70
70 -80
80 -90
90 -96
96-100



138-80-8CBBC

Number: NDSWC 11125 Date Drilled: 10/04/79
Elevation (ft. NGVD): 1630.94 Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 37-40 Comments:
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow brown, oxidized 1 -7
Sand, fine grained, oxidized, well 7-8
sorted, subangular to subrounded, 75%
quartz, 157 lignite, 15% carbonates
Sand, as above, unoxidized 8 -40
138-80-8CBCD
Number: NDSWC 11124 Date Drilled: 10/04/79
Elevation (ft. NGVD): 1630. 56 Depth (ft): 120
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 80-83 Comments: C, E-log, behind archery range
Formation Material Depth Interval
Alluvium
Topsoil 0-1
Clay, yellow,brown, oxidized 1 -8
Clay, olive green, unoxidized 8 -10
Sand, fine grained, well sorted, 10 -52

subangular to subrounded, unoxidized,
60% quartz, 30% lignite, 107% carbonates
from 53 on, becomes coarser
Sand, gravelly, subangular to subrounded, 52-<92
poorly sorted, 33% quartz, 33%
carbonate, 33% igneous. Becomes
increasingly coarser with depth

Hell Creek

Shale, greenish gray, silty, sandy, very 92-120
slow drilling
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Number: Private well

Elevation (ft. NGVD): 1635.8

Well Completion
Diameter (inches): 2"
Screened interval (ft):

Formation

Material

No Log Available

138-80-8DcCA

Date Drilled:

Depth (ft):
Use:

Comments:
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Depth Interval




138-80-8DDD

Number: USGS 1863 Date Drilled: 11/17/60
Elevation (ft. NGVD): 1635 (T) Depth (ft): 168
Well Completion : None Use: T
Diameter (inches):
Screened interval (ft): Comments: E-log
Formation Material Depth Interval

Glacial drift

Topsoil, black 0-1

Clay, brown, silty, to sandy 1 -15

Sand, brown, fine to medium,clayey 15 -21
and silty

Sand, brown, fine to medium clay, 21 -32

brownish-gray, interbedded
scattered lignite fragments

Sand, brown, fine to very coarse, 32 -36
clayey, rounded, abundant
Lignite

Sand, brown, medium to very coarse, 36 -42
abundant lignite fragments

Sand, brown, fine to very coarse, 42 -58
gravelly, poorly-sorted, lignite
fragments

Gravel, fine to medium, sand, brown, 58 -63
medium to very coarse, clay,
interbedded, silty

Gravel, fine to very coarse, sand, 63-105
veryrcoarse, abundant lignite
fragments

Sand, medium to very coarse, gravel,
medium abundant lignite fragments 105-114

Hell Creek
Sandstone, light-greenish-gray, fine to very 114-126
fine-grained, clayey, carbonaceous,
abundant glauconite grains

Sandstone, light-greeaish-gray, very fine 126-136
to fine-grained, very shaley,
glauconitic

Shale, greenish-gray, silty to sandy; 136-152
siltstone, greenish-gray, glauconitic

Shale, brown, carbonaceous 152-162

Shale, brownish-gray, silty and sandy, 162-168

glauconite (?) grains
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138-80-9AAA
Log by Soil Testing Services

Number: corps PZ-78-4 Date Drilled: (9/12/78
Elevation (ft. NGVD): 1636 (T) Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 35-40 Commentsg: Destroyed, replaced by NDSWC 11497
Formation Material Depth Interval
Alluvium
Sand, brown, fine, silty 0-5
Clay, silty, gray and brown, some sand, 5 -14
trace of gravel
Clay, silty, brown and slightly gray, ¥4 -19
trace of sand
Silt, sandy, gray, trace of clay, 19 -23
saturated

Sand, fine to coarse, black, mixed with gravel 23 -25
and coal saturated

Sand, fine, brown and gray, trace of silt, 25 -40
saturated
138-80-94AA,
Number: NDSWC #11497 Date Drilled: 12/12/80
Elevation (ft. NGVD): 1635 (T) Depth (ft): 40
Well Completion Use: T, O
Diameter (inches): 1%
Screened interval (ft): 30-36 Comments: Behind corner pocket
Formation Material Depth Interval
Alluvium
Fill, gravel, sand and silt 0-3
Clay, dark yellowish brown, cohesive, 3 -25

moderately plastic, oxidized from
1-12 feet, unoxidized 12-25 